INTRODUCTION
Due to the aggregation of nests in relatively small areas, colonial nesting birds are particularly sensitive to disturbance. Disease or man-made and natural disturbances resulting in habitat alterations can devastate colonies of nesting birds. Some species of colonial nesting birds have experienced population declines and/or range reductions (Dunn and Argo 1995 , Burger and Gochfeld 1994 , Knopf 1994 , Evans and Knopf 1993 . Because of their sensitivity, many colonial nesting shore-and waterbirds are considered species of special concern by various agencies and programs.
The Montana Natural Heritage Program lists Clarke's Grebe (Aechmophorus clarkii), American White Pelican (Pelecanus erythrorhynchos), White-faced Ibis (Plegadis chihi), Black-crowned Night-Heron (Nycticorax nycitorax), Piping Plover (Charadrius melodus), Black-necked Stilt (Himantopus mexicanus), Franklin's Gull (Larus pipixcan), Caspian Tern (Sterna caspia), Common Tern (Sterna hirundo), Forster's Tern (Sterna forsteri), Least Tern (Sterna antillarum), and Black Tern (Chlidonias niger) as species of special concern in the state. Within the Montana portion of their range the U.S. Fish and Wildlife Service (USFWS) has listed the Piping Plover as Threatened and the Least Tern as Endangered, both of which are loosely colonial nesters. The White-faced Ibis and Black Tern were formerly listed by the USFWS as candidate (C2) species. All of these species are known to, or potentially occur on the Lewistown District of the BLM (LD-BLM).
During 1995 MTNHP surveyed 165 lakes, reservoirs, ponds and river reaches on 10 USGS quads and several miscellaneous larger wetlands on BLM lands on the Lewistown District (Reichel 1996) . Black Terns were only found at two locations, both larger wetland areas; i.e., Freezeout Lake (> 1000 ac) and "Fifteen-mile Reservoir" (ca. 60 ac). None of the known Black Tern sites in Montana were smaller than 40 ac, though in other areas nesting Black Terns can occur in wetland areas of one or two acres. Other colonial nesters (i.e., Black-Crowned Night Heron, Black -necked Stilts, Franklin's Gull, Caspian Tern, Common Tern, Forster's Tern, Least Tern, and Black Tern) were found nesting only at the Freezeout Lake complex (a large wetland area).
Since most of the sites sampled in 1995 were small, the following survey was conducted on the LD-BLM, focusing on wetland areas larger than 40 acres. The objective of this follow-up survey was to assess the distribution of colonial nesting birds on LD-BLM lands, with emphasis on Montana state species of special concern. Also, the survey results would provide information for decisions on a BLM list of Sensitive Species. Species that are known or likely to occur on the LD-BLM are: Clarke's Grebe, American White Pelican, White-faced Ibis, Black-crowned NightHeron, Black-necked Stilt, Franklin's Gull, Caspian Tern, Common Tern, Forster's Tern, Least Tern, and Black Tern.
METHODS
Statewide 1:100,000 scale digital hydrology and land ownership coverages were available at the Montana Natural Resource Information Service (NRIS). The hydrology coverage included all bodies of water down to approximately 10 acres. A geographical information system (GIS) was used to query digital hydrology and land ownership for the LD-BLM and select all wetlands > 40 acres and occurring on BLM lands. A subset of sites consisting of the largest 20 unsurveyed wetlands and a minimum of 10 sites from each of the five Resource Areas ( Great Falls, Havre, Judith, Phillips and Valley Resource Areas) comprising the LD-BLM was developed. Counties involved in the survey included Blaine, Chouteau, Fergus, Hill, Petroleum, Phillips, Teton, Toole, and Valley.
Visual surveys for colonial nesting waterbirds were conducted between 3 June and 25 July 1996. Length of the survey varied by the size of the site and ranged from 1 -180 minutes. Locations, behavior suggesting breeding, numbers, and stage of development of young were recorded. For American White Pelicans, Great Blue Herons, Caspian Terns, Common Terns, and Forster's Terns the colony nesting locations were relatively easily observed and populations readily determined from a distance using binoculars/spotting scope to minimize disturbance. For Clark's Grebe, White-faced Ibis, Black-crowned Night-Heron, Franklin's Gull, and Black Tern, the nests were often hidden in dense vegetation. When these species were suspected to be nesting, searches for nests were conducted for up to 1 hour. If a nest was found, breeding was verified and the search ceased; if no nest was found, behavioral clues (defensive behaviors, carrying food or nesting material, etc.) were used to determine probable nesting. Numbers were estimated by observation of adults; if a Black-crowned Night-Heron rookery was suspected, observations resumed at dusk to count adults leaving to feed. Black-necked Stilts, Least Terns, and Piping Plovers have cryptic nests and are sensitive to disturbance; if behavioral clues suggested nesting, then searches for nests were conducted for 30 minutes. If a nest was found, breeding was considered verified and the search ceased; if no nest was found, behavioral clues were used to determine probable nesting. Numbers were estimated by observation of adults.
Habitat of all TES species located was recorded; for marsh/pond/lake locations habitat was recorded for all surveyed locations whether TES species were located or not. Vegetative habitat was recorded on a basic level, such as cattail marsh, bulrush, willow thicket, or sedge meadow, and percent of shoreline with emergent vegetation. Physical factors such as size of wetland, permanence of the water body and origin (natural/ man-made) were documented. Other nontarget colonial nesters, or other TES species encountered, were recorded and mapped. Amphibians and reptiles observed during the surveys were recorded.
Detailed species accounts for TES colonial nesting shore-and waterbirds breeding, or potentially breeding, on the Lewistown District were provided in a previous report (Reichel 1996) . These accounts will not be duplicated in this report.
RESULTS AND DISCUSSION
A total of 132 lakes, reservoirs, and ponds were surveyed on the Lewistown District of the Bureau of Land Management between 3 June and 25 July 1996 (Figure 1 and Appendix 1). This is in addition to the 165 sites surveyed in 1995. Sixty survey sites were on the Phillips Resource Area, while 17 were on Great Falls, 18 on Havre, 16 on Judith and 21 on Valley Resource Areas. Approximate sizes of the surveyed sites ranged from 0 (i.e., dry sites) to 3207 acres. Half of the survey sites (66) were larger than 40 acres, while 23 of the sites were dry. Temporary bodies of water accounted for 116 sites, while 16 sites were permanent.
Nine species of colonial nesting shore-and waterbird were detected: American White Pelican, Black-crowned Night-Heron, Double-crested Cormorant (Phalacrocorax auritus), Black Tern, Common Tern, Forster's Tern, California Gull (Larus californicus), Franklin's Gull, and Ringbilled Gull (Larus delawarensis). All, but American White Pelican and Franklin's Gull, were documented as breeding or probable breeding at one or more sites (Tables 1 and 2 ). Verified or probable nesting by 1 or more species of colonial waterbird was identified at 19 (14%) sites. Breeding colonies of Double Crested Cormorant, Black-crowned Night-Heron and California Gull were found at only one site each. Breeding or probable breeding colonies at multiple sites were recorded for Ring-billed Gull (4 sites), Common Tern (7 sites), Forster's Tern (5 sites) and Black Tern (5 sites). (See Appendix 2 for maps of locations of TES colonial shore-and waterbirds observed during the 1996 field surveys.)
All, but one occupied site (7 acres), were larger than 30 acres. Thirteen (68%) of occupied sites were 100 acres or larger. These data were consistent with the 1995 survey, where no colonial nesters were found on bodies of water smaller than 40 acres (Reichel 1996) .
Other TES or "watch-list" bird species encountered during the surveys were Common Loon (Gavia immer), Loggerhead Shrike (Lanius ludovicianus), Baird's Sparrow (Ammodramus bairdii) and Peregrine Falcon (Falco peregrinus) ( Table 1 ). In addition, four amphibian and three reptile species were observed: tiger salamander (Ambystoma tigrinum), western chorus frog (Pseudacris triseriata), northern leopard frog (Rana pipiens), plains spadefoot (Scaphiopus bombifrons), painted turtle (Chrysemys picta), western terrestrial garter snake (Thamnophis elegans) and plains garter snake (Thamnophis radix) (Appendix 1).
General Habitat Relationships
In an effort to evaluate general habitat relationships for TES colonial nesting shore-and water birds the following variables were examined: number of sites surveyed and occupied, site size (area of water body/ wetland), percent of shoreline with emergent vegetation for sites larger than 5 acres and permanence of the water body for sites larger than 5 acres. Data for TES colonial nesting birds were pooled from the 1995 and 1996 field surveys (Tables 3 -5). (Note that no additional Black-necked Stilt colonies were identified during the 1996 field surveys.) Since 8 sites were repeats from 1995 and Missouri River reaches were not included, the total number of pooled sites was 269. There were 127 sites larger than 5 acres for which lake permanence had been recorded, and 116 sites larger than 5 acres, for which the percent of shoreline with emergent vegetation had been recorded. Because of the large size of Freezeout Lake and numerous Blacknecked Stilt breeding locations (n = 6), percent of shoreline with emergent vegetation was recorded independently for six sites. Therefore, the number of sites examined for relationships between site occupancy and emergent vegetation was 122.
Lake sizes were grouped into 6 size classes (Table 3) . With the exception of one Black-crowned Night-Heron colony on a site of 7 acres, occupied sites surveyed in 1995 and 1996 were larger than 10 acres. The majority (83%) of occupied sites were 40 acres or larger. The association of three species of colonial nesting shore-and water birds with larger wetlands/ wetland complexes was demonstrated in Iowa by Brown and Dinsmore (1986) , where Black Tern, Forster's Tern and Black-crowned Night-Heron tended to be associated with marshes that were larger than 45 acres.
Data on percent of shoreline with emergent vegetation were grouped into four classes (Table 4) . Seventy-eight percent of occupied sites had emergent vegetation along more than 25 percent of the shoreline. Three occupied sites (11%) had no emergent vegetation, two for Black-necked Stilts and one for common tern. These two species frequently nest in open areas (Reichel 1996 , Johnsgard 1979 ).
Eighty-three percent of the occupied sites were on permanent bodies of water (Table 5 ). It is likely that the temporary bodies of water that were occupied will hold water through the breeding season. None of the dry sites were occupied by colonial nesting birds. Similarly, in the prairie pothole region of North Dakota Kantrud and Stewart (1984) found semipermanent wetlands supported substantially more breeding shore-and waterbirds.
Black-crowned Night-Heron
In North America, inland colonies of Black-crowned Night-Heron tend to be located in large wetland complexes with substantial emergent vegetation (Brown and Dinsmore 1986, Davis 1993) . Only two occupied sites were found during the 1995 and 1996 surveys, Freezeout Lake (4,000 acres) and "Hoss Reservoir" (7 acres). "Hoss Reservoir" is a temporary body of water with only sparse emergent vegetation. There are a number of temporary and permanent bodies of water in the vicinity of "Hoss Reservoir", which may contribute the maintenance of a colony at this site.
Black-necked Stilt
Only one survey site, Freezeout Lake, visited in 1995 contained nesting Black-necked Stilts. Black-necked Stilts nest in medium to large wetland complexes in Montana (Reichel 1996) . Freezeout Lake is one of 5 reported breeding locations in Montana.
Common Tern
In the Great Plains most Common Tern nesting occurs on islands in large lakes or reservoirs in sparsely vegetated areas, but near vegetation (Johnsgard 1979) . However, in Canada, Common
Terns occasionally nest in marshes (Godfry 1986). On the Lewistown District 8 sites, all larger than 30 acres, were occupied by Common Terns and all, but one site, had emergent vegetation along more than 25% of the shoreline. One occupied site had no emergent vegetation and was a temporary body of water. All nesting occurred on islands.
Forster's Tern
Forster's tern is described as a bird that inhabits large marsh complexes (Brown and Dinsmore 1986 ) and tends to avoid small marshes (Johnsgard 1979) . On the Lewistown District five survey sites were occupied by Forster's Tern. Five of the 6 sites were larger than 100 acres and had emergent vegetation along more than 25% of the shoreline. Two of the sites were on temporary bodies of water.
Black Tern
Black Terns typically nest in shallow freshwater marshes with emergent vegetation (Dunn & Argo 1995) . In prairie marshes in Iowa, Black Terns preferred marshes of 50+ acres (Brown and Dinsmore 1986 ) and in North Dakota, 72% of nests were in semipermanent ponds (Kantrud and Stewart 1984) . During the 1995 and 1996 surveys on the Lewistown District, 6 survey sites were occupied by Black Terns. All occupied sites were larger than 40 acres and 5 of the 6 sites were larger than 100 acres. Five of the 6 sites had emergent vegetation along more than 50% of the shoreline.
RECOMMENDATIONS
Recommendations for further work on colonial nesting shore-and waterbirds and management were provided by Reichel (1996) . These recommendations are presented below with only minor modification.
Surveys, Monitoring and Research 1) All incidental sightings and specific surveys of breeding or possibly breeding colonial nesting wetland birds should be recorded and maintained for future area biologist's use. Ideally, copies should be forwarded to the Natural Heritage Program, which maintains a state-wide database (BCD) on these species. These can be used for land use planning and can also provide a backup in case of loss of originals or personnel turnover. Further, the BCD provides a statewide database of locations, productivity, and general landscape associations. At a minimum, date, species, approximate numbers, precise location, and evidence of breeding should be recorded.
2) Additional surveys should be conducted, concentrating on larger wetlands and wetland complexes on the district that currently have not been surveyed. Some previously visited large sites may not have been thoroughly surveyed and should be revisited. Also, temporary sites that were dry during 1996 surveys may hold water in other years and may be suitable for nesting birds when water is present.
3) Following additional surveys, a monitoring program should be initiated, with resurveying of known current and historic sites at least every 5 years. Resurveying should be done by visiting a colony twice in a single year: once in late spring to determine if breeding took place, and once in mid-summer to check if reproduction was successful. Ideal dates are species-and locationspecific, and may vary with annual weather conditions and water level.
4) Life history and ecology of the wetland colonial nesting birds in Montana is poorly known for most species. Long-term monitoring will provide information on timing of and habitat requirements needed for successful breeding.
5) It is recommended that any wetland areas over 20 acres, which are under consideration for mining, road building, grazing lease renewal, or other large-scale potentially habitat altering activities, be surveyed thoroughly for colonial nesting bird presence and breeding activity.
Management
With an increasing number of colonial nesting wetland bird species on the decline, it seems reasonable to pro-actively manage habitat to support them. While not all ways of preserving these species are currently known, several management activities could certainly negatively impact them. Without adequate breeding areas, these species cannot survive, and the type of wetland area used is often species-specific.
a. All colonial nesting wetland birds are sensitive to disturbance during much or all of the breeding season; therefore, disturbance should be minimized during the breeding season. This is often best done by limiting access, and certainly not by improving access or by encouraging use of the area for unrelated activities.
b. Cattle trampling may severely impact shore nesting species such as Black-necked Stilts or Piping Plovers. If possible, grazing use should be timed to follow the nesting season.
c. Dramatic changes in water level may significantly impact reproduction. For most species a large rise in water level following nesting will destroy many nests. Conversely, a large drop in level may result in connecting nesting islands to the mainland or draining breeding marshes of such species as Franklin's Gulls and exposing the colonies to vastly increased predation. 
